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0cmpo3rta 4iastcmeric malarial and procass for making the aarne. 



@ A metnod cf prccucing a ccmpcsrte alascc ma- 
tenai ccrncnses stretching an elastic wee to elon- 
gate it for examcie, elongating a nenweven -red cf 
mefttiewn elastcmeric fibers, and bonding tie eicn- 
gated weo :c at !east cne garrieracle wee. sucri as a 
scunconded polyester fiber matenai, under cenci- 
tiens wnicn sortan at least a portion of *e elastic 
wed to form trie bended composite weo of elastic 
materia]. The composite material is relaxed imme- 
diately after trie bonding to orevent trie elastic web 
from losing its ability to contract from trie stretcnec 
dimensions wnicn it assumed dunng trie boncing 
<\jst9p. Such immediate relaxation of trie ccmpcsrte 
^-nateriai after trie bonding steo results in t\e elastic 
weo retaining its ability to contract so that upon 
^termination cf tne elongating force, the elastic wee 
O^tfacrs ta rcrm garners in the gatheracle web. The 
^bending may ce effectuated by pattern emccssirg 
^overlaid elastic anc gatheracle wees wita at east 
r^pcrtiens cf trie elastic web heaisc to at 'east its 
^ softening temcerarure. Th resurt3nt composite elas- 
tic mararial ccrncnses a ccnerent elastic weo wmct 
^is bonded to at ieast cn coherent gatheracie weo 
^whereby the gatnerabie w b is extensible ana ccn- 
tractibie with trie elastic web uccn strstcrting arc 



relaxing cf T» ccmpcsrte material. 
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COMPOSITE 3-ASTCMEHIC MATERIAL AMD PRCC23S rCfl MAWWG THE SAME 



BACKGROUND OF THE INVENTICN 
Feid of the Invention 

The oresent inventicn is ccncsmed with an 
eiastidzad matenai, a method of making the same 
and artidas made Herefrom. Mere partrcuiarry, the 
present inventicn is concerned with a composite 
elastic lateral comprising at least one elastic weo. 
sucn as a nonweven web of eiastcmenc rtters. 
bended to one or mere wees of gatheracie ma- 
teriai, such as one or more webs of a nonweven, 
non-3 isstic material. 



Cescripticn cf He Relaxed An 

Ccmocsita fabrics comprising at leas: cne lay- 
er cf nerrweven textile 'ache mechanically securec 
to an elastic 'ayer are ton. For example. U.5. 
Patent ±.446.: 39 biscicses textile laminate maten- 
ais ccmcristng an inner layer cf elastic matanai. 
sua-: as a polyurethane ream cf a ttiicxnsss ct 
about 0.025 inches, needle punched it 3 plurality 
of locations to a nerrweven textile fzhr.c layer, rhe 
needle punched sucerccsed (avers are then 
stretched within the elastic limits of He elastic layer 
to cermanentiy stretch the nenweven hacne aver 
maieriai neecle punched Hereto. When He elastic 
layer Is alleged to relax and return to sucsantaily 
its ccncfflcn ener to being stretched, He nenweven 
fabnc layer is stated to exhibit increasec cuik by 
virtue cf the relaxation of rts permanently sffetcnec 
fibers. 

U.S. Patent -±2C9.5S2 disiccses a method of 
making an elastic material which induces continu- 
ously forwarding relatively eiastcmenc Tcers anc 
aicngat2£ia cut relatively non-elastic iters :rnc i 
forming surface and bending at laas: some of me 
fiber crossings to form a coherent c!cH which Is 
subsecuentiy mechanically worked, as by srato 
ing, : oi!ovin<g which it is allowed :o relax. .As de- 
scribed by the patentee it column 3, line :9 ei 
sec, the elastic mccuius cf the doth is sucssntiaily 
recuosd after the softening, resulting in tie cerma- 
nentlv stretched ncn-siastic filaments relaxing arc 
Iccclng :o increase the cuik and improve He reel cf 
the facne -column 9. lines 9-n and Figure 2). 
Fcrwarcing :f He filaments to the : orming suraca : s 
positively controlled, whicn He patentee (column 7 
!ine 19 et sec) ccrrtrosts to He use cf air streams 
to convey the fibers as used in meitbiewing ccera- 



tion. 3ondng of the rllaments to form the coherent 
cloth may utilize embossing patterns or smooth, 
heaxec noil nips, as sat forth at column 9, line 44 at 
sec. 

5 U.S. Patent 3,216,136 disdeses a comoosfie 
fabric comprising a layer of an elastic or resilient 
materia and an overlaying layer of fabric, for ex- 
ample, a woven faerie. The elastic fabric may oe a 
coiyurethane roam or a rryicn woven to impart 

w stretcnacifity or the like and, as is dsdosed in the 
paragrapn bridging ooiumns 1 and 2 of the patent 
an adhesive may be applied in a predetermined 
pattern to the elastic material which is then 
stretched, ana wniie in a stretched or elongated 

rs state, the cveriying fabric is contacted therewith 
anc held in pressure engagement for a dme suffi- 
cient to ensura adhesicn of the :/»o layers. 'A/hen 
the acc:ied adhesive is dry, tension on the backing 
matenai is releasee causing the overlying non- 

20 elastic ; annc 4 o gather in the areas outlined by the 
achesive. 

U.S. Patent 3.5c7737 disctosss He manufac- 
ture :f a resilient caiiuicsic wadding product at- 
tained by laminating pacer and a prestratched 

25 polyurethane foam material. An achesive is acpiiec 
in a besirec pattern as illustrated in the brewings 
and He paeer is laminated to either sice of He 
prastretchac polyurethane foam material. The .ca- 
per layers may be wetted to reduce their resis- 

co tance to being compressed by retraction of the 
creso'etcr.ac :oiyurethane foam after lamination cf 
the cacer layers Hereto, thereby crovicing a crep- 
ec effect as iilusraed in Figures 3 anc 4 of tie 
patent 

as U.S. Parent 2,257,512 ocrcsms a methed of. 
producing elastic ccmocsita sheet materials and 
discloses mat a reticulated. .Ibrous web rcrmec of 
an eiastcmenc matenal such as rubber, including 
buraciene-sr.Tene cooclymers. may be utilized as 

*o the eiastio cly of a composite matenal, as bis- 
oiosec at coiumn 3, iines TS-24. At column 5, lines 
2S-^. me rater.: ciscioses. with referenco to F-g- 
-jre 7 cf tie crawirgs. Hat a reiaxed sheet materiai 
piy -nay nave a fibrcus web cf eiastcmenc materiai 
of 3r.ai!er area man the sheet matenai stretor.ee sc 
as :o conform it in area to the area cf tie sneer 
materia! ir.z the ciies be read together at scacsd 
pcin^ or areas. Upon allowing the fibrous 
eiastcmenc .cry :c relax, the composite body is 

so starec to assume :ne smjoo:ra snewn. in r-gure 7, 
whicn is ceschbec at coiumn 5. line tS et sec as 
snowing a -Ibrcus weo of eiastcmenc material HO 
bended at :oaced areas or lines £5 :c a piy 55 ct a 
creced :r :omjga:ed flexible sheet matenai, whicn 
" may be cacer or a synthetic resin matenal. The 
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fflmrw at the patented invention are stated to 
to particularly weil suited *or 1w rnsnufeeura of 
foundation garments, baling gamuts, elastic 
sffloangs. anirfa braces, belts, garters, gailuses and 
the like. 

U.S. Paamt 4.^6.420 disdcses m/drauJicaJly 
entangled sountacsa *aoncs and a metftod of mak- 
ing mem wnici induces (see the Example, a ccl- 
umn 3) drawing a potentially elastomenc fiber, and 
allowing it to relax between the draw and wind-tip 
steps. 



SUMMARY CF THE INVENTION 

In accordance with Sie present Invention Sere 
is provided a method of producing a composite 
elastic marenal cemcnsing at 'east one gatheracte 
weo bended to at least one elastic *eb. the meth- 
od cemcnsing (a) tensioning an elastic weo {wnicn 
may ccmcnse a ifcrcus weo sucr. as a ncnwcven 
v*ao cf eiastcmenc fibers, e.g. merfcicwn 
eiastcmenc iters) to alcngate it (b> ending me 
etengated eiastc weo to at ieast one gatheracie 
weo uncar ccnciticns wnicn scften 3t : aast portions 
of tie aiastic weo :o form a ccnced comccsite 
weo; and (cs relaxing the ccmccsrte *eo imrr.e- 
diateiy atar me arcing step wnerecy me gairera- 
ble web is garnered to form me composite Mastic 
matenai. Other asoects of m* invention provide ; cr 
maintaining He nbrcus elastic weo :n a rtretcned 
condition during fencing, at an eicngaticn of at 
ieast about 25 percent, orererabiy accut 25 percent 
to over 500 percent, rr examcie. accut 25 percent 
to 550 percent eicngaticn dunng the bending. 

In another ascec: of me present invention, me 
method incudes benring the elongated elastic *eo 
to the gazheracle wee try overlaying me elastic and 
gaiheracie wees arc acciymg neat anc ztbssutq to 
me cvenajd wees. ; cr axamcie, by heating oencing 
sites zn the aiascc wee :o a iemcersture cf from at 
bast about 55 J C to about «20*C. preferably rem 
at least about TO'C to accut 30' C. 

In aceercance with me present nventicn there 
is also crcvicec an eiastic ocmccsite material ::m- 
pnsing an eiastic web bentec to at least one 
ga^eracie wee wrier, is extensible and contracticie 
mth the elastic web .ccn stretching and relaxing of 
the ccmccsne matsnai. the aiastic xmccsite ma- 
terial being mace oy a method as oesenced accve. 

In accordance with another ascect of the 
present Inventicn. me aiastic web is cendeo tc the 
gatr.erabie wee at 1 oluratity of spacec-acan loca- 
tions in a receacng cartem and the jaiheraeie web 
is gatherec retween ne con ceo 'ccco'cns. 



Other i < ffwr w T of th inventicn prcvtda that tho 
static wed may comcriaa a romsovsn wao of 
atosaomenc flbsrs, preferably eiastcmenc rrdar> 
Sbsrs, sucn as, for axampie. an eJastomonc ncn- 

5 Vvoven wsd of mertbiovwi aiastomeric fibers or an 
oiasaofnenc nlm. 

Other aspscs of tho invention indude one or 
more of the following in any comcinaticn: the 
etetcmeric fibers, preferably mertbiown 

ro eiastcmenc fibers, may be formed from material 
setecso mom the -group inducing (J) A-3-A* Otocx 
ccoorymers <merein A and X may be the same or 
drfferem endbiodes and each is a thermoplastic 
polymer encblodc or segment which contains a 

rs styrenic moiety such as polystyrene or polystyrene 
homoiogs t , and 3 is an eiastcmenc polymer mid- 
blodc or tegmont e.g„ a midbiocfc selected 'rem 
the grouo inducing poiy (etnyiene-butyiene), 
pciyisocrene and poiybutadiene, with pcly- 

20 (ethyiene-our/ienei being preferred and (li) blencs 
of cne or mere polycieTms with me A-3-A* oiccx 
cccojymers of il) wnere 3 is a pcly^eihylene- 
butyiene) micbtocx; eacn of 5he A and A' enc- 
blocxs nay oe selected mom the group consisting 

25 of pciysr/rene and polystyrene hefnoiegs. e.g., 
pciy(aicna metrrytsT/rene), and wnere the 
eiastcmenc ibers are formed from a blend of one 
or mere ociycJerins with an A-3-A* biocx oepciymer 
wnere 3 is a poiy^ethyiene-bur/iene) midbiocx, the 

zo poiycienn ; s selectee from one or mere of polyeth- 
ylene, poryprcpyiene, poiybutene, 5thyiene copoyi- 
mers, prcoyiene cocciymers and butene 
coooiymers: the eiastcmenc film and the 
eiastcmenc ibers wrtich form me eiastcmenc ncn- 

cs woven trso, e.g., the mertbiown micrufibers, are 
ccmccsed, of at 'east to oercent fcr axamcie 31 
least 20 percent mere soecrncaily at 'east 30 oer- 
csnt. e.g. t from accut *0 percsm ^3 30 percent by 
weight, of the aicresaid A-3-A' oiccx copoiymars 

*o and greater than 0 percant by weight, e.g.. mom 
about 90 percant :o about tQ .oercent by weignt. zi 
the poiycleiin: me elastic web. e.g., a fibrous elas- 
tic weo. is boncac to the gatherabie weo at a 
plurality of scaced-acan locations in a repeating 

^5 pattern and the gaiheraoie weo is gathered oe- 
tween me oendec ! ocaticns; me elastic web orafer- 
abiy has a ; cw oasis weight of 'rem about 5 to 
accut 300, oreferaciy Tern about 5 to about 2C0, 
grams oer scuara meter igm/m**, <cr example, Tcm 

50 accut 5 to about "CO grams per square meter, 
arthcugn its basis weight can be much higher the 
g2^eracie web is a nenweven, ^cn-eiastic materia:, 
prereraciy one xmocsed of nfcers 'onmed rrzr, 
matenais seietnec rem me grcuc including pciyes- 

55 tar iters, a.g.. xiyietnyiene tereontnaiatB) nfcers, 
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pciyolenn fibers, pdyamtd ftara.**. nyton ff- 
ben, cetiutosc ibers. cotton nbers, and mix- 
tures thereof. Attemsnvery, *e gatheraote weo may 
be any statable woven fabnc. 

in one aaoect of me invention, to ccmpcsrtion 
ofth A*A' polymer used is such tar me sum of 
the molecular weight of A with me molecular weight 
of A' is item about 14 to 31 percsnt {from aocut 14 
to 29 percent when 3 is poiy(etftyiene-outyiene)) of 
the moiecuiar weignt of me A-3-A' block 

ccociymar. . 

Cther aspects cf me inventicn are described ;n 
me description of preferred amocdimems. 



3RIE? uESCSIPTiCN OF THE DRAWINGS 

ngure 1 is a schematic view in elevaticn 
illustrating one moce of carrying cut me method cf 
me cresent inventicn: 

Figure 2 is a schematic plan view wrth pans 
broken way of one amccciment of a ccmccsite 
eiastic material in accordance with me present in- 
vention, shown in a stretched condition; and 

Figure 2A is a section view aicng iine A-A of 
Rgure 2. but with me ccmccsite aiastic^maieria^ in 
a relaxed condition relative to its — citcn :n r:g- 
ure 2. 



DESCRIPTION CF THE ?HEr~.HEi: EMECC1- 
MENT3 

The ocmpesite eiastic materials cf me inven- 
tion generally comprise at ieast one-aver :r web cf 
elastic material bended :o one or mere other 'ayers 
of gaiherable material, me elastic web being main- 
tained in a siretcr.ed oencitien within its elastic 
range during me 'sending step so mat uccn con- 
tracting or recovering after release of me siretcr.- 
ing, i.e., elongating, tension fores, ms 'aver or 
lavers :o which it is bonded will gamer :r pucker. 
The resultant ccmccsite material is itself alasre. 
any of its ncn-eiastic 'ayers being able to move 
wHh me stretching of me elastic layer by reason of 
me plav or give provided by me gamers fdrraed. 
uccn relaxation of bie snatched elastic web. in me 
ncn-iastic layers to which me non-elastic wee or 
webs are bonded. Ccmccsite materials mace in 
accordance with me inventicn have shewn remark- 
ably geed unifcrmity, hand. buik, sffangth and elas- 
tic orocerties. 

A *ica variety of materials may ce emcicyeb 
as me elastic wee. As used herein and in me 
claims, me :srms * elastic' and *a*astcmeric" nave 
their usual bread meanings. However, for purposes 
of this inventicn -elastic' may be conveniently 
defined as follows. A material is elastic if it is 



stratchaol to an etongaxxen cf at feast about 25 
percsnt of its relaxed length. La. can be stretched 
to at 'east about on and one-quarter times its 
relaxed length, ana upon release of me stretcning 

5 fores will recover at least about 40 percent of me 
elongation. Le„ will, in me case cf 25% elongation, 
contract to an elongation of not mere man about 1 5 
percsnt For example, a 100 carrtimeter length of 
material will, under me foregoing definition, be 

ro deemed to be elastic if it can be stretched to a 
length of at least about 125 centimeters and if, 
upon release of me stretching foxca, it contracts, in 
me case of being stretched to 125 cm, to a iength 
of not mere man accut 1 1 5 centimeters. Cf course, 

ts many elastic materials used in me practics of me 
inventicn can be stretched to elongations consider- 
ably in excass of 25 percsnt of their relaxed :engm. 
and many, uoon release of me stretching 'ores, wiil 
recover to their original relaxed length or very dose 

20 thereto. At least xr seme purposes of me present 
inventicn. elastic matenajs which upon retease-cf 
me stretching fcrca recover all or nearly all of meir 
elongation are preferred. Elastic webs suitable :'cr 
use in me inventicn inciuda bom elastic films and 

25 nenweven Tcrcus eiastic webs such as, fcr exam- 
pie, meitbicwn eiastcmeric ncrcus webs. Sucn > 
brcus wees usuaily comchse 'nticrencers", which 
term, as jsed herein anc in me claims, means and 
induces rxers of a cianeter .not greater man about 

2Q 1G0 microns, e.g., fibers of from accut 1 to 30 
microns :n biameter. such as mesa which may be 
abtzinec by me meitbicwtng and spunccnexg prc- 
oesses. In fact, nenweven wees of meitbicwn 
micro fibers constitute a preferred embedment 

35 mereof. As used herein and in me claims, 
"meitbiewn " micrenbsrs refer to small diameter 
fibers, usually of a ciameter net greater man accut 
• CO microns, mace zy exsuding a molten thermo- 
plastic material as mciten mreacs mrcugh a plurai- 

*o ity of crtiices into a high veiccty gas (e.g.. air) 
stream wnic.n entrains me extruded threads at meir 
pcint :f emergence from the orifices and attenu- 
ates me t\:*zcz of moiten thermoplastic material to 
reduce me biameter rherecf, me gas stream-beme 

•ts fibers men being beccsited uccn a collecting 
screen to rcrm a coherent web :f randomly bis- 
pered Tears. Such a prccsss is biscicsed, *cr ex- 
amo:e. in U.S. Patent 3.349.241, ? ssued November 
19. 197-i to =ccert .n. Butin et al. me bisciosure 

sc mis patent s ineraoy inccrpcnnec by reference 
herein. 

The fibrous eiastic web may also comprise a 
composite materia! in ^at it may be icmpnsed of 
two or mere individual coherer: webs or it may 
55 ccmcrise era :r mere wees incWicuaily comprised 
cf a mixture zi eiastic anc ncn^lastic fibers. .As an 
example of me 'anar type of elastic wee, reference 
is mace to me afcrementicned U.S. Patent 
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4209.533 in wnicn etastomenc and non- 
eiastomenc fibers are co-mtngied to form a sixty* 
coherent web of randomly dispersed fibers An- 
other example of sucrt a composite web would be 
one made by a tecfmque sucii as dtocJcwd in OS. 
Patent 4,100.324 issued July 11, 1973 » Gerard 
A. Anderson et aL and assigned to the assignee of 
mis aocficaticn. That patent disdoses a nonwoven 
mamnai comprised at a mature of mertbiown tfter- 
mcciastic and otter fibers wriich are combined in 
the gas stream in wnich me mertbiown fibers are 
beme so mat an intimate arnangied co-mingiing of 
thermoplastic meitbiown fibers and other fibers, 
e.g.. weed pulp or staoie fibers, occurs prior to 
collection of me fibers upon a coflecing device to 
form a coherent web of randomly dispersed fibers. 
The disclosure of U.S. Patent 4,100.324 is aiso 
incorporated by reference herein. 



A useful material for making me elastnmeric 
fibers of me fibrous elastic weo of me .present 
invention, for example, for forming mertbiown 
eiastomeric fibers wrricft can be collected to form 

5 an atraomenc fibrous nonwoven wed which can be 
utilized in pracscng the present invention, are 
biodt copolymers having me general formula A*8- 
A* where A and A' are each a thermoplastic poly- 
mer andblocx which contains a styrenic moiety 

to suet as a poly (vinyl arene) and where B is an 
elastcmeric polymer midbtocx such as a conju- 
gated dene or a lower aikene polymer. 

As used herein me term 'styrenic moiety* 
means a mcnomenc unit represented by me tar- 

rs muia: 



I J 
c 

' \ 

Q* Oi 

1 I 

N / 
CM 



Preferred matenais for forming me elastcmeric 
fibrous nonwoven weo are ones in which me A arc* 
A* erdbiocks are selected from me sreuo ; nciucing 
polystyrene and pciysr/rene hemctogs such as 
pory(aJcha methyistyrene) and me 3 rnicbiocx is 
either poiycutaciene, polytsccrene or pciy - 
(etfiytone-cutylena). Materials of mis general rype 
are disclosed in U.S. Patents 4,333,732. :o H. A. 
Pieniak. ±,222,52+ :o Ces Marais and -t.255.-±25 » 



Jones. Similar materials are dscicsed in U.S. Pat- 
ent -U13,:22. issuea Novemcer 29, 1983 to 'Wil- 
liam L Sunneile wnicn describes A-3-A block 
copolymers having styrenic andfctcdo A and amcr- 
pneus intermediate biocxs 3. Commercially avaii- 
acle A-3-A' ctccx cccclymers having a saturated cr 
8sserniaily saturated pory (etrryiene-cur/tene) mid- 
clocc or segment 3 represented zy tie formula: 



rr ir 

lis* It 



Li 



l*ri 



, wnerB x, y and n are pesitve imegsrs. and 
polystyrene A and A* encbicefcs recresernad 3y me 
formula; 
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, where n is a cxsmve integer which .-nay be ttia 
same ar different far A and A', are sometimes 
referred to as S-S-3 (pciysr/rene/coly(etfty*ene- 
butyieneVcorystyrene) block cocoiymers, are avaii- 
acie under the trademark KRATGN G. for example, 
KRATCN G 1650, KRATCN G 1652 and KRATCN 
GX 1657 frcm Sheil Chemical Company. KRATCN 
rubber materials are described in detail in a .Tim- 
ber of Sheil Chemical Company publications in- 
ducing one designated 3C; 138-52. 7/E3 5M. 
KRATCN G 165Q rubber has a weight ratio of 
pciysr/rene A and A' encbiccks to pciyiethyiene- 
bur/iene') 3 micbiccks cf 22:72; for KRATCN 2 
1652 rubber the weight ratio is 29:71 anc jr 
KRATCN GX 1657 the weignt ratio *J4:S6. For 
examcie, with respect to die :<HA7CN 3X 1557 trie 
sum of tie molecular wetgrrt of A with the molecu- 
lar weight of A' is 14 percont of *he mctecuiar 
weight of the A-3-A* biock copolymer. These block 
ccociymers are net believed to contain piasticzer 
oils although mey are commercially avaiiacie in 
ccmccundeo form. 7ne G 1650 and G 1652 block 
cccoyimers are avaiiacie in crumb form and have a 
specie gravity of 191 anc a Shore A Hardness :f 
75. Tne GX 1657 :icck rccciymer is avaiiacie in 



T5 



20 



pellet form, has a soecinc gravity of Q.90 and a 
Shcre A Hardness of 35, KRATCN G materials 
have been found to be satisfactory for mertblowing 
in essentially pure form at high extrusion tempera- 
tures cf ar least about 290 degrees Cerrtigrace and 
to be satisfactory for meitbicwing at such high 
temperatures and at even lower temperatures if 
blended with pclyciefin marshals which reduce the 
viscosity of th9 blend as com cared to the viscosity 
of the cure KnATCN 3. The A-3-A* block 
ccociymers .nay be extruded or otherwise formed 
to prcducs elastcmeric maieriais. particularly 
eiastcmeric films and elastcmeric ifcers, mere par- 
ticularly, eiastcmeric micrcfibers as by mertbicw- 
ing. Tea 3-35-3 thermoplastic bicck cccciyrner 
material crevices a material which, even when con- 
taining a rarher high cement cf pciycisrln material, 
prcvicss satisfactory eiastic and strength proper- 
ties. 

Other eiastcmeric resins which may be utilized 
to rem the eiastcmeric web of the present inven- 
tfon are A-3-A* bicck ccociymers where A and A' 
are polystyrene encbiccks. as denned above, and 
2 is a oolycutaciene micbiccx represented by the 
following icrmuia; 



in 



, wnere n is a positive integer. This materia is 
scmerimes referred :o as a 3-3-3 bicck cocciymer 
arc is avaiiacie mom Sheil Chemical Comcany 
under me trade designation KRATCN C; for axam- 
pie KRATCN D '1101, KRATCN 0 11C2 arc 
KRATCN 0 1115. According *o the Sheil Chemicoi 
Comcany pub :icarcns noted abeve, KRATCN 2 
tlQl .uccer has a weight ratio of polystyrene A 
arc A' encbiccks to the pciycutadiene 3 micbicck 
cf 21:59; rcr KRATCN C r.C2 ruccer the weigh: 
ratic is 22:72: for KRATCN Q 1115 rucoer it Is 
21:73. r cr example, with rssececc :o ohe KRATCN 
D : 1 15 materia me sum of the mciecuiar weignt zi 
A *ith the mctecuiar weignt cf A' is 21 percent of 
the mciecular weight of the A-3-A' bicck 



cocciymer. Tnese blccx ccociymers are avaiacle 
is as pcrcus pellets, have a scecific gravity cf 0.9- 
and a Shcre A Hardness of 7i :cr the 0 M0i and 
D 1102 oiccx ccociymers and 55 far the D 1115 
c;ccx cocciymer. 

Another S-3-3 deck cocciymer material is 
a, commercially avaiiacie jnder the trace designation 
. Sciprere ±13 rrcm ohe rhiiiics Petroleum Com- 
pany. 

Yet other ' elastcmeric resir.s which may be 
utilized :c : crm the eiastcmeric wee of rhe present 
« invention are A-3-A' bicck ccociymers wnere A 
and A' are pciysr/rene encbiccks. as canned 
accve, ana E is a pciyisccrene micbicck where the 
micbicck is racreser.ted by the formula: 
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. <«riere n is a positive imager. These biccx 
ccccrymers are sometimes referred to as S*S 
blccx ccociymers and are aisc available from the 
Shed Chemical Ccmcany uncer the trace designa- 
ten XRA7CN 3, 'or axamoie. KPA7CN Q 1107, 
KRA7CN 3 nil. KFA7CN □ 1112 and XRA7QN 
D 1117. The KRA7CN 2 1107. 3 1111. □ 1112 and 
0 1117 clocx cecoiymers nave rescecrve weigm 
ratios of polystyrene A and A* enctJocxs to .the 3 
micfckxx of i486 (0 11C7J; 21:73 (01111); 14:38 - 
(0 1112) and 17:23 (Din 7). For example, wth 
resoec: to He Xratcn 0 1117 the sum of the 
mclecuiar wetgnt of A «rth the mciecuiar weignt of 
A* is 17 oercsnt cf the moiecuiar weight of A-3-A" 
btocx cccolymer. The D 1 111 grace is avaiiacie as 
a ocrcus petlet Saving a soecnic gravity of 0.33 
and 3 Shore A Harness of S2. The 3 1107. D 
1112 anc 3 m7 blccx xcoiymers are svaiiac:e 
as peiiets Slaving scectfc gravrties of 0.52 anc 
Shore A Harcness of 37 for 0 1107, 3* for 3 m2 
and 22 foe 3 1117. Generally, the $-55-3 thermo- 
plastic biccx ccociymers are easier to faencate into 
fibers and microncers than the S--3 ana 3-3-3 
types and, acccrcingly, are preferred. 

Other axemctary aiasremene matenais rcr use 
in -crmancn of fibrous nenwoven aiascc wees or 
films in the oractics of the invention incude polyes- 
ter aiasxmenc materials sucn as. for axamcie. 
these avaiiacie uncer the trace destgnancn Hytrei 
frcm 5. I. OuPcnt 3eNemours i Co.. pciyurethane 
eiastcmenc matenais suet as, 'or axampte, these 
availac* uncer the Tacemarx E5TANE Tom 3. r. 
Geocricr. i Co. and pciyamide aiasxmenc maten- 
ais sue: as, for example, those avaiiaCie uncer^the 
tracemarx P55AX Tern the Ritean Company. Gen- 
erally, any suitacie eiastcmenc fiber 'crming resins 
cr biencs containing the same .nay oe utilized rcr 
the .icnwcven *ecs of aiastcmenc fibers of the 
inventcn arc any suitacie eiastcmeric Sim terming 
rosins or tiec.es containing the same may oe --rd- 
iirec 'or the eiastcmenc films of the invention. 

The elastcmeric Mber or film forming resin 
usee in the mventicn .nay essentially consist of an 
eias^cmenc S-S-S thermcciastic resin *n:ch typi- 
cally may contain piasticzers, pigments, antiox- 
icams anc omer conventionally employee acci- 
tives. Furtrer, as ciscussec accve. the S-c=-3 
b4ccx cccciymers may oe bienced wrth ociycienns. 
e.g., pciyethyiene anc/cr polypropylene. JThe 
pcrycierlns wncn is utilized in ciencing tie S-cz-3 
biccx cccciymers -nus oe one whicr. when oiend- 
sc -mm the 5-EE-S ciccx occctymar and sucjectsc 



ro 



20 



43 



50 



55 



to an aporcoriate combination of aievated pressure 
and aievated temperature conditions is axtrudaole 
in blended form with the blocx ccoorymer. In par- 
ticular, croferred poryoiertn materials incude pciy- 
ethyiene, pciyprooyiene and poiyeutene. including 
ethylene copolymers, propylene ocooiymers and 
butane cccciymers. 3Iends of two or more of the 
poiyotenns may be utilized. A particularly preferred 
poty ethylene may be obtained frcm U.S.i. Chemical 
Company uncer the trade designation Petrcthane 
NafiOl. (Also referred to as ?5 NadOl or NafiOl J A 
panicuiany preferred pciyprooy»ne may be or> 
tained frcm lie Himcnt Corporation under the trace 
designation PC-373. Charact8hscc3 of the U.S.!. 
Chemical ocryethyiene are given beicw in cennec- 
ticn ^nh T& 3st runs summarized in Tie 7actes. 

Tyruicai cnaraccanstics of the Himcnt PC-973 
porycrccyiene. as satec by Himcnt. .'cciuce a den- 
srty of accut 0.SOO grams per cubic cerrnmeter 
measured in accorcancs -with ASTtvl 3 7S2 and a 
meftfew rata cctained in acccrdanca wrth ASTM 3 
1238. Condrticn L of about 35 grams oer ten (10) 
minutes. Cther characteristics of the PC-973 are a 
tensile. strength of about 4,200 pcunos oer square 
incn (psi) measured in accordance with AST%4 
C638; a .^x modulus of accut 182.200 psi mea- 
sured in accordance with ASTM 3 790.3 and a 
Rccxweil hardness. S scaie, cf accut 33 measured 
in acccrcancs with ASTtvl 3 7H5A. The ; 3 C-973 is 
beiievec to riave a numcer average mciecuiar 
weignt (Mn) of about 40,100, a weigm average 
mciecular weigm (Mw) of accut 172.000 and a Z 
average *eignt (Ma; of about 57-t.CCO. The ooiy- 
ciscersrty cf the PC-373 (Mw/Mn) is accut 4.23. 

Whether the aiastic weo oomenses an elastic 
film (sucn as a biown cr oast film) or a fibrous 
elastic weo isucn as. 'or example, a nonweven wee 
cf .merttiewn fibers, or a web of maitfciown r.'cen 
ccrrairirg other nbers or particulates which ^ere 
inccnocrated into he web dunng its rormaticn by, 
?cr example, utilization of the teachings oiscicsed 
in U.S. patent 4,*C0.32-i, discussed acove, or a 
wcven :r mrced aiastic web). : t sncuid iiave surfi- 
cient aiastictif/ and oe oencabie to ne gatiieraoie 
wees cf T.e ccmccsite strjcoire cf the ; nventicn 
witti a-'tficent strsngn a 'orm 3 composite ma- 
terial «mcn may t» stretcr.ed anc reiaxeo :□ cre- 
vice the desired degree of ei aster?/. Althccgn 
seme of he master. ere matenais. such as r^cse 
mace .mem XHA7CN resins, are somewnat :acr/, 
they do .TCt r^eneraily exhibit a satisfaconly hrgn 
degree of achesicn to many matenais. parccuiany 
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wnen heid in an elongated ccndrtfcri » wntle camg 
banded *o th ether web or webs of He composite 
matenai Accordingly, hear or ether types of can- 
venticnai tending techniques should prerBrady ba 
utilized when such maariala are to be utiGzsd in 
practicing the cresem invention. It will be appre- 
ciated that the degree of elasticity is one of Ira 
important considerations in faming elastic compos- 
ite fabrics such as Hose of the present invention, 
particularly when such composite materials are to 
be utilized in garments which are designed to con- 
form to the body cf the wearer, rcr example. :n He 
manufacture of • discosable diacers a degree of 
elasticity of the : acr.c will assist in conforming it to 
the body ccntcurs cf the wearer, runner, it ;s often 
desired that the composite material snould-nave a 
soft hand and feel so * is therefcre desiraole ;n 
some cases that the bonding of the elastic wee :o 
the other weo or wees of He laminate oe dene 
without the provision of an achesive men wcutd 
tend A o make the resultant material stiff. 

Because the alastic web may be bendec to a 
ncn-iastic material by whicn is meant generally 
anv suitable matenai which 'acxs He charactens- 
tics of an alastic as darned accve. He ncn-*lastic 
material tends to have a iimiting arfec: on He 
degree of siretcn anc recover/ of He elastic wee. 
For axamcie. if He alastic web is metered to an 
elongation of tCO percent, i.e.. to rmce ;ts re.axeo 
iengH. and Hen bendec to a non-etasnc weo sucn 
as a nonweven cciycjerln fiber weo. upon release 
of He sketching force acticn on He composite 
wee. He non-elastic web tends to prevent He aias- 
nc weo from retracting fully to its original engtn. 
This i-aquires Hat He alastic limit of. He elastic *ec 
'oe greater Han He desires minimum alastic limit 
of He ocmccsrte matenai. Per axamcie. if it :s 
desirac to crecare a ocmccsite matenai stretcnace 
to 1G0 oercant aicngaticn, a 100 cm iengH or 
elastic weo may be atretcned :o a !engH of. :cr 
examcie, 220 cm (120 percent elcngancn) anc 
bencad 'at scacod-acan locations to a 220 om 
IengH of ncn-alastic matenai. i ne bended ocmccs- 
ite aiastic maxsnai is Hen ailcwed to relax anc 
even if He aiastic weo ; s eacabie of recovering to 
its original ICQ cm IengH, He ncn-?iastic wee 
bonded Hereto wiil inhibit full recovery and He 
ocmccsite mav relax to a iengH of, say, 1iG cm. 
?uc>ers or gamers wiil : crm in He gatherabfe wee 
between He bene points. The resulting 110 om 
lencH of ocmccsite material is stretcnacie x its 
220 ~sn IengH tc crevice a 100 cercant alcr- 
gataoie ocmccsite matenai. me onginai iengH of 
He ncn-alastic wee limits, in His nycetheticai ax- 
amcie. He atainacie eicngaticn cf He ocmccsite 
matenai because He rxn-aiascc wee would ac: as 



a "ctoo" to prevent further or excessive stretching 
of the aiastic wab under th effect of stretching 
forces which are less Han He failure strength of 
the non-elastic gathered web* 
s The elastic wab may be bonded to He gathera- 
bie web by any suitable means, such as, for exam- 
ple. Hermal bonding or ultrasonic welding, whicn 
will soften at least portions of at least one of He 
webs, usually the elastic web. because He 
to aiastomeric materials used for forming He aiastic 
web have a iower softening point Han many of He 
materials ocmmcniy ampioyed to "arm He gathere- 
ble webs. Thus, effectuating He oonding by acoiy- 
ing Meat and ; oressure to He overlaid elastic and 
75 gatheraoie webs wiil soften at least portions of He 
aiastic web by heating Hese portions (or the entire 
alastic weo) to at iaast its softening temperature 
and appiying sufficient pressure to form a reason- 
ably strong and permanent bene between Ha re- 
20 sclidrnec softened oortions of He alastic web and 
He gaHeracie wee. Gne difficulty with such bend- 
ing of ftlms or nenweven aiastomeric wees :s mat 
He low oasis weignt of such webs rencers Hem 
suscactible :o losing Heir aciiity to contract to Heir 
25 pretenstcned. Hat is prestratchec, cimer.stcns if 
Hey are cucjectsd. aven briefly, to : oeing heated 
while stretched and ailcwed to ocoi in He stretcned 
condition. Such tiirficuiiies sricuid not be anccun- 
tered in dealing wiH heavy basis weight wees such 
oc as alastic foam materials used for carpet bacxing 
and He ike wrier, should be abie to sustain such 
heating and ccciing, at least at iocalized portions or 
cn He surfaca Hereof, whiie being maintained jn- 
cer tension fcr at 'east a brief pencd of time 
os without Hereafter losing Heir aniiity to contract to 
Heir cretensicned. Hat is prestretched, aimen- 
siens. However, He aiastic films and aiastcmeric 
nenweven wees or eiastcmenc fibers of He present 
invention have axremely low 'oasis weights as 
«j compared to high basis weight, heavier aiastx ma- 
terials, such as polyurathane foams, which are oon- 
venticnaily stratcned and bended to gaHeracie 
wees, rcr axamcie. the icw tasis weignt aiastic 
webs or aiastic films of He present invention may 
45 have 3 oasis weight ranging rem about 5 grams 
per scuare meter to about 2C0 grams per scuara 
meter, preferably from about 5 grams per square 
meter to about 200 grams per scuare meter, fcr 
examcia, mom about 5 grams oer square meter :o 
50 abcut tCO ^rams per square meter. Acocrcingiy, 
He axrams Hinr.sss. Hat is iow oasis weight of 
He aiasti: nenweven wees whicn may be used :n 
certain amcccimsnts of the invention would accear 
to prec-.'jce subjecting Hem to such conventional 
55 heating anc stretching techniques because such 
materials are suciect tc losing Heir acuity to con- 
tract to thetr cresr etched dimansiens if occied in 
He stratcr.ee oenciticn. Acocrcingiy, less of He 
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ability of no aiastic weo to ccrnrac: to its 
prestretcned dimensions *outd mean mat m© 
gatfteraoio weos wcuid not be gamerati upon re- 
lease of tensioning strstcning force on U» 
co m oosrte m Thus, me composite ^ *ouid 
rat peases non-jesoructiv aiasticty since any sig- 
nificant stretching of ttie cui nD o si t o wsb wouid re- 
suit in oia gattierable wees being torn- or nocture*! 

In spite of mis apparent orobiem. a cistinct 
advantage of me present invention is me ability to 
attain me aiastic cnarac^nstics in me composite 
woo by benoing a low basis weignt aiasnc web to a 
gameracle material, sue* as a ncn-eiastic material, 
wnicn may be of greater tensile strong* man me 
eiastic wed, by immediately relaxing me composite 
after me bonding step. Immediate relaxation of me 
composite and mus me eiastic web after me bond- 
ing steo allows me aiasnc web to ccmrac: and men 
cool wniie relaxed, anaciing it to gatfter me 
gatneracle weo so mat me composite web pos- 
sesses aiastic prccerties witftout rupturing me 
gazfreracie wees because me gatfceracie «ecs are 
able to axiena and retract wrtfi me aiastic weo as a 
resurt of me presence cf me gamers. As 'jsec 
herein and in me ciaims, ^mmeciatsiy* relaxing 
me atongated composite means relaxing 1 before 
me aiastic weo remains in its eiongatec condition 
for a penod of time sucn mat it *^ses its acuity to 
recover at least about JO percent of its elongation, 
as described accve in cerining me term 'elastic/ 
The tensile strer.gm of me Sntsrted composite weo 
is n most cases largely determined by me usually 
stronger .ncn-*iastic gatferafcle web wnicn also 
serves, as cescnOed alsewnere herein, as a "sicd* 
to iirnrt trie degree of aiongaticn artainacle by Che 
ccmccsite weo ^rtnout ruptunng of me gameracle 
weo. Naturally, me aiastic web must be sufficentiy 
strong to anacie it to garner me gameracJe web or 
wees to wnicn it is bendec and. generally, me 
stffer che gatheracie wee or wees are, me stronger 
must be che recovering 'ores cf me aiasnc wee cr 
wees bonced cheretc. As used herein anc in me 
claims, a •gatr.aracie* wee is one wnicn can be 
gathered into pleats, ioccs cr me iike by ccrnrac- 
ticn cf me aiastic web or wees bended to '1 
Atocugn <cw basis weignt aiastic wees are qtq- 
ferred !argeiy ; cr eccncmic reasons, sarticulariy 'cr 
use in disccsacie arricies, me aiastic wees may 
have oasis weigms ccnsiceraciy higner Chan 200 
gm/rrr. fcr axarr.cie, jc to acout 750- emmr or 
even Signer. 

Cne cr mora aiastic weds may be neat-oencee • 
to ere cr mora g3ireracie wees, for axamcia. non- 
elastic wees, by me acciicoticn of heat arc pres- 
sura and His may be affecrjated by passing me 
cverajc elastic end catfieratie «ecs. win che aias- 
tic wo oeir.g n a stretcned. mat is aicngatad 
ccnciticn. chrcugr; me nio cf a ccrcer arrangement. 



at toast on® of ma rollers of mo arrangement op- 
tionally bang heated to impart tft© requisite bond- 
ing temoeraure to at least ma bond sites of one or 
mcr of m® wops to ba bonded. In many cases, 

s m© aiastic sab or waos have softening tempera- 
tures whicn are iowar man moss of m® gatftsabia 
\53b or wqqs to wnicft m eiastic wob(s) are to bo 
bonded and, consequently, me eiastic wotys) may 
be me only »©o(s) wriicri are significantly softened 

ro in me bonding step. In oilier cases, the gatfteracie 
wec(s) may similarly be softened. Accordingly, me 
eiastic *ec(s}, or me gatfteraoie web(s). or botft are 
mus heated to aoove the softening temperature of 
ttie aiasnc web, at least at me bond sites mere- 

rs between. The heat for me bonding may be appiied 
by me .-oilers of me bonder arrangement or by 
anctfter heat source sucn as a heat sconce posi- 
tioned iust anead of me bender arrangement How- 
ever, excellent bonding and an attractive pacem 

20 and texture of me composite aiastic material is 
attained by utilizing pattern bonding in which me 
overlaid rcratcted aiastic ana gatfierabie webs are 
passed m.rcugn bhe nip cf a bender arrangement 
ccmcrising an anvil rciler and a calender roller 

rs having a reoeating amocssing paftem formed 
oherecn. T>e anvil roller may be smocm or may 
ccmain a caitem sucn as cne wnicn is me com- 
plementary .negative of a positive partem on che 
calencar rciler and one cr bctn of me calendar and 

x anvil rollers may be heated, as mentioned accve. 
Cne skilled in me art wtil appreciate chat me tem- 
perature to -^rich me wees, or at east ohe bond 
sites Chereof, are heated "or heat-bending will de- 
pend tct oniy cn me temcerature of me hemod 

25 rcil/si cr ott:er heat 3curcs but on me residence 
time of Che ^ecs cn Che heated roil(s) or adjacsnt 
me ctfter iieat source, me contact pressure, me 
basis weigra of Che wees and meir specfic heats 
and chermai csncuctivities. However,, for a given 

*q ccmcinaticn cf wees, and n view of me herein 
contained ciscicsure me processing ccnciticns 
necassar/ to affecrjate satisfaacry bending can be 
reaciiy cetermined by cne of skill in che an. 

As to me boncing pressure utilized in cases 

^5 wrera che xncing is 3recrjated 3y passing me 
cveriaio ^ecs chrcugh me crassure nio cf a ^cn^er 
arrangement having a pair of rolls <«micn fcrm che 
mo. scecifcaticn of me cverall pressure leading 
aicng che nio Coes not. in itserf, ta«e into account 

sc comciicating 'actors 3uch as ma effaces of crassura 
rcil ocnstrjcticn. e.g.. rciler diameters, materrais. 
and amccssng oattams, if any, on che nip wctfi 
anc zreszwa olsocbuticn chrcugn che nip. Hcnetne- 
lass, cne swiled in che art. taking into account me 

55 overall cressura 'cacing along me nic. che materi- 
als cf x.nso-jcticn cf cne pressure Tils, me pres- 
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sure rcil diameters and the geometry of emoossmg 
patterns, if any, on the roils. * 301 » 

acprccnately seiec: and vary an arfective bending 
pressure. 

The gatherabie web cr weds to which on or* 
more of the elastic wees are bonded .-nay tttem- 
seives be eiastic or, more usually, may ccmpnse 
one or mere non-elastic webs. Generally, elastic 
materials such as elastic fibrous webs have a rue- 
berv feei and ;n acplicaticns where the feel of He 
ccrnccsrta material is of importance, a ncn-*lastic 
wee such as a bended carceo noneiastic polyester 
or noneiastic ociycrcpyiene fiber web, a spunben- 
dec noneiastic polyester cr polypropylene ncn- 
eiastic fiber web, noneiastic cellutcsic fiber webs, 
e.g., cotton fiber wees, pciyamide fiber webs, e-g., 
nyicn 5-6 webs scld under He trademark Cerex cy 
Monsanto, and blends of two or mere of the rcre- 
gcing may be utilised. The production of scunccn- 
ded nenwoven webs is illustrated in U.S. Patent 
4,240.553. issued July 20, 1982 to Oavid W. Accel 
at ai, the disclosure of whicn is inccrcoratsc oy 
reference herein. Generally, in the spunbencing 
prccass a thermcciastic material is extruded 
through a scinnerette and eduction drawn into fila- 
ments *c fcrm a ocnerem web of randomly tieccs- 
rted filaments on a collecting or fcrrn.ng surges. 
Generally, woven and nenwoven wees or any tex- 
tile or other material suitacie for the purccse may 
be used. However, relatively inexcensive anc at- 
tractive ccmccsite fabrics with geed hand and : aei 
and with geed stretchabiiity and recover/ ohar- 
actenstics nave been attained by oencing to one or 
bcth sices of an aiastic web (such as a rib. ..us 
alastic web) a bonded carced polyester wee. a 
spuncended polypropylene fiber *ec, and singte 
anc muitirayer combinations thereof. Satisfactory 
results have been attained by pattsm bencing -he 
wees together under heat anc pressure to previce 
a ccmccsite material with excailem ccrnroilasfa 
stretchabiiity characteristics and •unifcrm anc anrac- 
tive aecearanco. 

Referring new to Fgure \ of the drawings, 
there is schematically ttusmated a ■continuous man- 
ufacturing orccsss for heat-bonding gatireracis 
wees, which may be .ncn-eiastic webs, tc each of 
the twe ccccsita sices of a stretched alastic wee. 
An alastic web wr.icn may ocmcrisa a rlbrcus nen- 
woven eiastic *ec or eiastic :11m ^ is unwound tc.t. 
a succiv roil 2 of such rlbrcus elastic material arc. 
traveling in the direction indicated by the arrows 
associated therewith, passes through the nip :; 3 
rcil arrangement 3. comprised of stackec -oilers :. 
3, in the reverse-3 oatn ir.cicoiad by the rctarcn 
cirec7.cn arrows associated with stacked rcllers 3 
anc 3. Perm, 3 rc;l arrangement 3. web - passes 
into the cressure nic of a bender roil arrangement 
9, when is ccmcrised :: a patterned oaiencer rc:!er 



10 and a smooth anvil roller 12. A first gatftarable 
web 16 is unwound from a sucpiy roil 14 and a 
secend gatfierafil web 20 is unrolled from a sup- 
ply roll 18. mrst web 16 and second woo 20 travel 
5 in lie direction indicated by the arrows associ a ted 
therewith as supply roils 14 and 18 rotate In the 
directions indicated by the respective arrows asso- 
ciated therewith, fibrous alastic web 4 is stretched 
to a desired percent elongation between S roil 
to arrangement 5 and the pressure nip of bonder .noil 
arrangement 3. 3y virtue of the fact that the periph- 
eral linear speed of the rollers of S roil arrange- 
ment 5 is ocntrciled to be less than the peripheral 
linear speed of the rollers of bonder roil arrange- 
rs mem 9, web 4 is therefore stretched to a seiectsd 
percsnt elongation thereof and maintained in such 
elongated condition during heat-bending of the 
wees 16 and 20 to the web 4. in bender rcil 
arrangement 3. 
20- Cne or both of patterned calender roller 10 and 
smcctn anvil roller 12 .may be heated and the 
pressure between these two rollers may be ac- 
jusred by well-^nown means to provide the tiesirsc 
temperature and bencing pressure -Q bond the 
2S wees t6 and 20 to the weo 4 and form a ccmccs- 
ite elastic material 22. 

Ccmccsite elastic' material 22. upon emerging 
frcm the pressura nip of bencer rcil arrangement 3, 
passes to a holding box 2- 1 wherein it is maintained 
oo in a -aiaaec. 'jnstretcned oencitien ; cr a lengri :f 
time sufficient for rlbrcus elastic web 4 tc cccl 
sufScsntiy to avcid its ocoiing while it is n a 
stretcnec condition and thereby losing all :r a 
censicsraeie prepcrtien of its abiiity to ocmrac: 
as frcm the stretcnec dimensions whicn it had as- 
sumed during bending, it inas been found thai 
eiastic wees, in particular iow basis weight eiastic 
wees such as nenwoven ncrcus elastic ^ecs, win 
lose k heir ability to ocrrtrac: to cr return tc their 
*q original unstretchsd dimsnsiens if they are main- 
tained under tensicn at or abeve their scftening 
tamcerature for any significant iengri of dme. A 
znei recover/ period in a reiaxec. untensicned 
conciticn immediately after bencing has been 
^5 fcund tc 36 essential tc 3ilcw the 'cw basis weight 
elastic web to ocntrac: and gather the gatheraeie 
wees sc mat ^ie benced web anains its eiastic;?/. 
After a brief umsnsicnec recover/ period of, ; cr 
exanoie, up to about 20 iBczr.cz. e.g.. accut 2 to 
zo 2D seconds, in hoiclng bcx 24. oomposite eiasrc 
material 22 is withcrawn therefrcm :'or -/vinding us 
on a stcrace rcil. nc; shewn. The prcvisicn or 
hcicing bcx l± or eauivaient means ailews the 
jrrtensicned nea:-ccncec ccmccsite eiastic mate- 
's riai tc r^biiioe. that is occi, wniie it : s in an 'jnren- 
sicned arrange mer.:. Tnis ailews the eiascc wee to 
cenrac: anc gainer the oaireracia web immedi- 
ately after bencing of the wees tc eacr. other. 
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Additionally, this allows the elastic w®o to cool in a 
comracsd. that is rxmtensioned. condition wrocn 
awxds the eiastic woo becoming sat at it* 
stretch dimensions which it had assumed dunng 
bonding. !f this were to occur 1» elastic weo would 
bs unaoie 3) contract and gamer to gatfwacte 
woo and. acccrcingiy. the composite wee would 
not possess eiasticty because any sgnfficam 
siretcning of the ccmoosrte wouid result m raanng 
of tna gatherabie weds. 

Conventional enve means and other conven- 
tional devicss which may be utilised in ccnjuncscn 
with me aocaratus cf F-gure 1 are weil :<nown and. 
for purposes of danty, have not been .ilustratec in 
the schematic view cf Figure 1 - 

Seme elastic wees, such as those mace of 
KRA7CN thermcciastics. e.g., a rtenwoven weo of 
rnertolcwn XRA7CN rubber fibers, have iow scry- 
ing temperatures and yet must be heated suffi- 
ciently to attain hear-bondng to what may be a 
dissimilar material, such as a bended carced poly- 
ester wee. For examcie. KHA7CN G biccx 
coooiymer usee to make seme of the aiastic ma- 
tenaJs of the present inventicn softens at accut 
65 »C. Successrui neat-fencing of sucn dissimilar 
matenais may be atsinec with a cartemed. i.e., 
embossing, herder roller in which the raised per- 
sons of me partem imocse surScem heat anc 
pressure uocn the overlaid gaiheracie wee and 
stretcned eiastic web sucn that the .ine 5fcers or 
the aiastic weo are softened to the extent that they 
may be merted anc, decencing uoon me temcera- 
ture of amccssarig and me ccmcressive amocssmg 
fcrca :moosed upon the weds by me bender -oiler 
arrangement, may be forced from me areas cf me 
elastic weo whicn are cemcressed by the -aisec 
portions cf me amccssing pattern, resulting :n a 
partem of ine hcies in the aiastic weo. if me 
temcerature and pressure cf amccssing is net sucn 
mat me nne holes are formed, the eiastic weo will 
usuaiiy be. as a result cf softening curing em- 
bossing, incentec in the area cf amccssing. In 
cases wnere hcies are present in me elastic wee. 
the penonenes of he hoies In the aiastic weo 
acoear tc be formed of resoiidfied cr otherwise 
cencensed cert ens of me material or me aiastic 
weo which portions acoear to be bencee curte well 
to the weo or wees of gatheracle material, rcr 
examcie, wrth reference to Figure 2 anc 2A mere s 
snewn {schematically and net necessarily to 3caie. 
inducing relative thicknesses cf the layer: arc size 
cf ma amccssec areas or indentations 2Q) a rcm- 
pesite matenai Z? mace by passing overain «ecs 
TS'. -t' and 20' mrougn me pressure nip between 
calender -oiler :0 and me anvil roller 12. The 
ccmccs:t8 mater.31 22' is come n sec of a first 
gatr.eracie *eo '6' and a second gatneracie wee 
20' neal-condeci to rescective occcsne sices of a 



fibrous aiastc woo Th bond sites are spaced- 
asart resulting in gathers or crass 18a and 23a - 
' (Fgure 2A) being formed in wees iff and 20° when 
St® co mp osite material 22* is in a relaxed condition 

3 as shown in Fgure 2A. Sabers 1 8a and 20a are 
not shown in Figure 2 in acer to be suggestive of 
the appearance of the composite matenai 22 in its 
stretched condition. Rbrcus aiastic web V has a 
plurality of embossed areas 2S formed therein cor* 

to responding to the raised portions of a repeating 
diamond amoossmg pattern on the catsnder ."Oiler 
10. The temperature and sressure maintained in 
5he nip between me emcossing calender roller 10 
and anvil roller 12 was sucn mat me pressure and 

75 temperature imposed by the raised portions cf cal- 
ender roller 10 formed intientatiens 30 within fi- 
brous aiastic web 4' by softening or meiting the 
micrenfcers cf me wed The penpnerai pertens 
28 cf me incantations 20 of the weo # iilustratBd in 

to Fgure 2A include a resolidifjed oorncn of me ma- 
tenai wnich was formerly tocatea in the indented 
area 30 cf r^roua elastic wee Pencnerai ccr- 
Scns 22. uccn .-esoiidrficancn after softening cr 
merting in me pressure nic of caiender roller 10 

25 anc anvil roller 12. tend to form a reascnaciy 
strong cene with he overlaid ;ameracie wees tS* 
anc 20V :n examining aamcies of me alasoc ccm- 
pesrte. the incentanens 30 cecome viable cniy 
after ceeiir.g away one cf me csrcheracie wees 1 6* 

oo or 20'. :n several situations peeiing away of one cr 
mere of me gameracle wees revealed max hcies 
were *crmed hrcugn me eiastic wed in he sm- 
bessed areas 2S. Hcwever, , : t is ccssiCie mat a thin 
layer, hat is a highly indented area, of mamriai cf 

05 aiastic web 4' axtsncing wrthin me area of the 
notes was rrtppec away wrth me ^atneracie wee 
uccn me ceeiing away of me gameracte weo Tom 
me aiastic wee. That is. the holes may have oeen 
formed as 3 resuft cf me stnecing away step as 

ms occcsec to the amoossing steo. Particuiany with 
heavier oasis wetgnt eiastic wees, me amocssing 
may -esurt in a waff e-ike pattern in wricn incena- 
rjens as occcsed ta holes are present in me aiastic 
weo. 

^ A senes cf tests was run in wnicn gatheratle 
wees of different matariais were heat-cenced in a 
similar f3sr.ion :o a .-.en woven aiastic wed cemens- 
ing mertlcwn fibers of a cfend of i<nATCN (Shed 
Chemical Com cany) rubber anc polyethylene. The 

so runs vera earned out cn sccararjs cf a type - 
schematically illustrated in "gure t somcnsjng a 
bcricar arrar.gemsrrt (ccrresccncing to 3 :n F-gure 
1) Maving a 14 incn (35.3 cm! wca cencing surface 
prcvicec -y a ncminai 7 men (17.3 :m) diameter 

55 srnccm staimess 3teel anvii rcller (corresponding to 
12 in "g-jre 1} and a ncminai 7 inch (17.3 cm) 
diameter stsiniess steel caiencer roller - 
(ccrresccncing to 10 in Figure 1) having thereon a 



11 



21 



0 217 032 



22 



raised diamond ambcssing patient ccmorised of 
scuares botfi diagonally aligned and diagonally on- 
anted native to * machine direction of He m 
Tne embossing pattern is sensed of tods 
raised 0.09 intn (0.229 cm) accve He roller ^se 
surface, each land being a square having sides 
1/16 of an ich {0.159 cm) !cng with ^3 
of adjacent squares being 1/8 of an incn (0.213 
cm) apart as measured percenrfcaiarty and be- 
tween adjacsnt sides. 

The caiender and anvil .-oilers are mcepen- 
demly oil-heated and Hare is an S roil - 
(ccrresccncing to 5 in Figure 1) and suitable feec 
rolls fccrresccncing to 2. U and 1 > f *° 

feed tne wees to the bender roll at ccntrollec 
sceecs. 'Mien ccmccsite elastic matenaa were 
made in which cniy one side of He Serous elastic 
wee was laminated to a gaHerabie web, lie supply 
roll corresoencing to suooly mil *8 * ngure 1 was 
eliminated so Hat the gatherabie web passed over 
the amccssing caiender roller 10 and He rsbrcus 
elastic web cassec over He smcoH anvil -oiler 12 
as illustrated in He schematic representation of 
ngura 1. 3cH He amccssing caiender roller 1C 
arc smocH anvil roller 12 were heaied ^o Ha 
temcensures indebted ceicw. Tne net :crca urging 
anvil roller :2 and calender -oiler 10 tcwarcs aacn 
oHer in He runs cescribed beicw was about 2^0 
ccuncs '1.542 Kg) cius or minus accuttan percent, 
which is' thus He force acting on He overlaid wees 
cassing Herethrcugh as no nip gac-iimrtfcg cevicas 
were utilized. Tne eiascc weo widths were 12 
inches :20.5 cm) wide before etongsticn and vanec 
from about 10 1/2 inches (25 J cm) wide at accu: 
25 cercem aicngaiion {-T in He Tacies beicw) :c 
about " Incnes (17.3 cm) wide at about 530 percer.: 
eicngaricn. 

Tne gatherabie marenals utilized ;n runs l-ia 
are summanced in Tabie L Tacie II and Hcse 
following anew He temceraaire of He snvii anc 
calendar rollers. He basis weight of He nfcrcus 



aiaszic weo utilized. He linear speed of He webs in 
He respective pinches of He bender roil 9 and S 
roil 5 and H consequent percent elongation im- 
posed on He nbrous elastic w®b during bonding. In 

5 each case, elastic mertfclown fibers comprised a 
bend of 30 parts by weight XRA70N GX 1657 
block copoylmer and 40 parts by weight of a 
polyethylene sold under the trace designation 
Petrcthene Na6G1 by He U.S-1. Chemical Com- 

10 pany. 'Also referred to as ?S Na601 or Na601.) 
KRA7CN GX 1657 rubber is described in detail 
above. 

information obtained from U.S.L Chemical 
Company stales Hai He Nac01 is a low molecular 

re weight !ow density polyethylene for apoticaticn in 
He areas of not melt adhesives and coatings. U.SJ. 
has also stated Hat He Na601 has He following 
ncminaJ vaiues: (1) a 3rccxfieid Viscosity, c.° at 
150 degrees Centigrade of 35CO and ar ISO de- 

:a grees Cantgrace of 3200 when measured in accsr- 
canca with AS7M D 222S: (2) a density of 3.903 
grams per cubic oontimeter when measured in 
acccrcanca with AS7M □ 1505; (Z) an equivalent 
Meit incex of 2.CC0 grams per ten minutes when 

25 measurec in accordance "with AS7M Z 1223: ' a ) a 
nng arc bail softening point of 102 oegrees Canti- 
grace when measured *in acccrcanca with AS7M 
23; (5j a tensile of 350 pounds per square inch 
wnen measured in accordance wiH AS7M 2 323; - 

jo (6) an aicngaticn of 50 percent when measured in 
acocrC3T.ee with AS7M 0 328; (7) a modulus of 
nigxity, 7« (45,000) :f -34 degrees Centigrade arc 
(8) a renetraricn Hardness, (tenths of mm) at a 
oegrees "onrenhait zi 3.5. 

NacOl poiyethyiene is beiievec :o have a num- 
ber average mciecuiar weight ;Mn) of about ±500; 
a weicm average mciecuiar weignt (Mw) of about 
22.4C0 anc a Z average mciecuiar weignt (Mzj of 
accu: £2.:CQ. Tne cciydiscarsity (Mw/Mn) of He 

•■o NacCl s about 4.37. 
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Saturable Web a 



Runs 



4-3 



9- L I 
L2-15 
15-17 
13 



Material 



Basia Weight 
2 

22 gas/yd 



70 gss/m' 



Tliersally .bended, carded web of 
paly (ethylene ter ephtbalate ) fibers 
Multi-layer carded web comprising 
a layer cf 80% by weight poly 
(ethylene teraphthaiate) fibers and 
40^ by weight polypropylene fibers 
(fluffy side) scnically bendad tc a 
laver of spunbended pclyprtpylane 
fibers. 

Spunbended polypropylene fiber 

Spunbended pclyprtpylane fiber 

Scunbcnded cciypropy lets fiber 

Therr^iiy bended, cartad veb cz 

pcly( ethylene taraphthaiata) fibers 

Weo LS * Respective Linear Soeecs of Wees 
30 passng ?irougn 3onder Roil (9>3 Roil (5), feet per 



0.4 02 /yd* 
0.7 as /yd" 
0 . 4 ct/.yd' 



gss/ yc 



The following iegencs apply to Taoies !!♦ HI. IV, V 
and ^ 

Anvil 712 * Temcerature of -Anvil Roller (12). 
degrees Cantigrace 25 

Caiencar 710 = Tempersture of CaJencer Roller - 
(10), degrees Cerragraca 

3W « 3as;s Weigh: of Elastic Weo (4), grams per ^ 
square meter 



minute 

%c * Psrcsnt Elcngancn of Elastic Weo {4) at 
3cnding (Fcuncac :o nearest integer) • 

NOTE: Wrm rererencs to sen err an c diagram of 
Fgure 1 , bonoer roil (9) is ocmpnsed of anvil roller 
(12) and caienrar roller (10). S rcil (51 is ccmcnsec 
of roils (8) and (8). 
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Anvil 


Calenda 


Run 

1 


?12 . 


T10 


54 


85 - 86 


2 


54 


35 = 86 


3 


52 


83 


4 


52 


96 •= 99 


■mt 


£ 


96 - 99 


6 


52 


96 - 99 


7 




95 r 99 


3 


52 


96 - 99 


a 


«• •*» 


96 


10 


52 


96 


11 


52 


95 


12 


52 


96 


12 


52 


35 


14 


52 


35 


12 


— ^ 

3- 


35 


15 


52 . 


35 


17 


52 


35 


13 


32 


35 - 33 



All cf the runs except Hun 18 acciied 
gatherabie web to ere sice oniy of me nfcrcus 
elastic mo. in Run 13 the gatfteranie wee was 
applied to octh sides me fibrous eiasric wee. 
' The product obtained in Runs 1 through 3 
showed very good elasticity and appearance, me 
gatheracie web side being puckered m a fire, 
regular receating oattem. The product of Runs a 
through 3," in which the luff side of the muiii-ayer 
gsherable web was banded to the fibrous elasbe 
web snowed good accearance and gooa elasticity 
with geed ooncing strange. The product orcducad 
in Run 7 snowed large, irregular puckers and wea* 
boncing and was generally considered to be un- 
satisfactory. The products cf Runs 3 and 3 shewed 
geed abearance and good elasticity. The product 
of Run 1G showed seme hcies in the eiasbc and 
the prcduc: of Run 11 shewed many hcies :n the 
elastic, incicaiing that the boncing temperature 
may have been too high. Run 12 was unsuccessful 
in that the fibrous wee broke after trending was 
starred anc rather low bonding strengms were at- 
tained. In Run 13, tfc alasbc die not break duhnc 
bonding but the prcduc: delaminated. Runs 14 and 
15 were more successful, producing a product with 



3W LS %Z 

125 20/10 100 ' 

125 20/3 150 

125 21/7 200 

125 20/10 100 

125 20/3 150 

125 21/7 200 

65 21/7 200 

65 20/10 100 

125 20/10 100 

125 . 20/3 150 

125 21/7 2G0 

125 21/7 m 2C0 

125 21/7 ° 1^0 

125 20/10 100 

125 20/3 150 

125 21/7 200 

125 21/7 200 

65 21/5 250 



geca accearanca and elasticity but with peer bend- 

3 ing strsngm. the prccucts tencing to delaminaie 
rather easily. Runs 16 3nd 17 were not successful 
in that tie fibrous elastic materia] broke when 
boncing -was stared. Run 18 was successful and 
an aiiracbve prcduc: with adequate bending 

40 strengm was attained. 

A further senes of runs was carried out in an 
attemct to produce renccsite elastic marshal hav- 
ing elongations of accreximateiy 25 percent, SO 
percent 75 percent and 100 cercant before facing. 

45 Failure occurs at the "ultimate elongation" of the 
material which :s the elongation at which the ma- 
ten ai tears zr otherwise fails. Songaticn was tested 
in an !nsrcn testing device. A inch by five ; nch 
rectangie :f me material was cut with the nve Inch 

50 long sices being substantially paraiiei to the ma- 
chine directcn :: the web cf composite material 
from wnich the sarr.pie was rut and the thq inch 
sides were iiamced in the jaws of a property 
calibrated instrcn testing device. It was then at- 

55 tempted :c elongate eacn sample in two stages, 
with one minu:e : s rest between stages, to elonga- 
tions cf 50 percent and then ICO percent, after 
which the sample was relaxed to zero elongation. If 
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the ssnpie toils during «mar of tttese two stages, 
the percent etangetai at failure a 1» •uttnutta 
etongattcn/ If tfle sarnpto did not fail du ring ettft er 
of these two stages. It was. after being retaed to 
zero elongation, then stretched at 10 feet per 
minute until it failed. tt» percsrt etongara at 
break or tear being the "ultimate elongation.* The 
desired or target elongation of 25 percent 50 per- 
cent etc of the composite elastic material should 
not be confused with the definition given above of 
an elastic material as one which is in itserf (not the 
com posit e) capable of at least 25 percent aionga- 
tion and a stated degree of recovery. The stiffness, 
basis weignt and bonding pattern of tie gatherable 
web or webs bonded to the elastic web or webs 
can be controlled in order to affect (reduce) the 



rs 



degree of e l ongation of the composite material. For 
example, composite materials of considerably leas 
than 100 percent elongation are often d es ir ed far 
certain end uses. 

The co mpo si t e elastic materials used in Runs 
19-2B were made by utfliang fibrous elastic weds 
of the same KHATON SX 1657-poly ethylene 
Na601 30/40 blends as utffeed in Runs 1-18 and 
bonding to each side of the fibrous elastic web 
either a 22 grams per square yard poly (ethylene 
terephthaiatB) bonded carded web material made 
by Carolina Formed Fabrics {Runs 19-24) or a one 
ounce per square yard spunbonded poly (ethylene 
terephthaiate) fiber web sold by E i. DuPont de 
Nemours and Company under the registered trade- 
mark REEMAY (Runs 25 and 28). The results of 
these runs are set forth in Table ill following. 



TA3LZ n: 





Anvil 


Calender 








Run 


Tl 2 


T10 


3W 


Wei LS 




19 


77 


74 


30 


20/7 


136 


20 


74 


74 


50 


20/10 


100 


21 


74 


74 


50 


20/12-13 


67 - 


22 


74 


74 


50 


20/15 


23 


23 


72 


74 


50 


2 4/15 


50 


24 


74 


75 


50 


24/15 


50 


25 


74 


75 


63 


20/12 


34 


25 


36 


34 


53 


20/12 


54 


See 


legends cr 


scsdLr.c Tail 


a II 







The com posits elastic material product of Run 
19 was generally satisfactory but seemed to be 
scmewnat over-ended, the samcie of the compos- 
ite matenai produced showing approximately 100 
percent elongation. Accordingly , the anvil roller 
temperature was reduced somewhat for run 20 
which produced a satisfactory composite material 
product snowing an ultimate elongation of about 
100 percent. The product obtained in Run 21 
showed very good uniformity. Run 22 ?rocuc3d 
satisfactory product showing a perc9nt ultimate 
eicngaticn of 36 percent Run 23 was earned out 
using three different lots of Sbrcus elastic w b 



5C 



55 



material, tie first two lots of which yielded compos- 
ite elastic matenai produces having ultimate elonga- 
tions of 36 percent ane the third lot yielding prod- 
uct showing an ultimate eicngtion of 75 percent 

In Run 25. the one ounce per square yard 
scunbenced REEMAY poly(ethyiene terechthaiate) 
fiber web was used cn the caiender roller side of 
the ibrcus elastic web and a 0.7 ounce per square 
yard basis weignt web of the same material was 
used cn the smccth. anvil roller sice of the fibrous 
elastic weo. Run 25 produced good fencing and a 
satisfactory composite elastic matenai product 
which was somewhat stiff a r that that obtained wrth 
the Carolina Formed r aches poly (ethylene tereph- 
thaiate) bonded carced weo matenai. 
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Run 28 is a repeat of Hun 25 accept uuOang 
somewhat higher bending temperanires as in* 
camd. The REEMAY spunbonded aoiy v atnyien9 
tarephthaiatB) fiber web .-nararial bonded very well 
at* higner temperature. However, at sucn aigner 
bonding temperatures it might be better to utilize a 
somewnat heavier basis weight fibrous aiasoc wo 
although a satisfactory composite siastic matenal 
was obtained in this run. 

The necessity of allowing the composit e web to 
relax immediately after bending was demonstrated 
by comearative test Huns 27 ano 28, m wn.cn 
similar conditions were maintained acsot for :mts- 



sion 3f the relaxation steo in Run 27. For these 
runs, a 22 grams per square yard thermally bon- 
ded poiy (ethylene terepnthaiate) fiber nonwoven 
web was bonded to aach side of a nenwoven 
fibrous trab of fibers of the same KRA70N GX 
1657-polyetnyiane Na601 30/40 blend as was uti- 
UzBd in Runs 1-18 and 19-26. having a basis 
weight as shown in Table IV, which sets forth the 
data fa Runs 27 and 28. 



Ar-vi- 



Run 



Calar.dar 
710 



3W 



wee 



^7 



110 



SO 



25 



110 



35 



\i o- / 



I57-20C 



See legends preceding Tacie i! 
in nun 27, to bencee composite material was 
maintained under tension aftar to bencing step by 
wincing it birecdy onto a storage roll as Ifta com- 
posite material emerged from to Senear roils, 
without allowing t to relax. With rescect to Fgura 
1, this affectively : nvcived reclacng Holding cox 24 
with a driven :ake-<jp .-oil. Tha resuitant ccmccsite 
wee had sucstantiaily no ncn-cestnxdve aiasncr/ 
because its alastic web ccmccnent as a -esurt 
the fact that to aiastic weo was held in an elon- 
gated, tensicned condition whiie it cccied arter 
boncing, had lost its ability to contract and thus 
form gathers in tha gathsrabie wees. 9y nonde- 
structive elasticity is it meant Sat the ccmccsite 
ccuid be stretcr.ed and alleged :o contract without 
ructuring the gatheracie wees. Acccrcingiy, it 
should be noted that to elastic wee, upon removal 
of the gatheracie wees therafrom. still cossessed 
elasticity in that it could ce swtenad anc «cu:d 
contract to the cimensiens which it had assumec 
during bonding, but would net contract back to its 
original precencing unstretched dimensions. .As a 
rasuit cf this, the compesits web did not possess 
ncn-cestruccve elasticity because the gatheraete 
wees wcutc not have been ruptured or torn in crcar 
to stratcr: tie composite ceyend the dimensions it 
possessed curing bending. Acoocingiy. the com- 
posite web could not be sicngated- without tearing 
of the catherabia webs and thus the gatherabia 



JO 



25 



50 



55 



wees :zsiT^d such aicngaticn. Because the alastic 
weo bas lost its ability to contract and form gathers 
in the gatheracie webs, the composite wee had a 
smccth, ncngatnered appearance, nun 23 was 
similar to nun 27 axcapt that the cempesite was 
allowed to run freeiy off the bender roils and the 
elastic weo contracted, forming gathers in the non- 
elastic web and providing an attractive, alastic 
cempesite web. 

A further saries cf runs was conducted in which 
elastic webs cf meithiewn KnATCN GX »657-pciy- 
ethytane NaSOl fibers of tha same 50/«*0 blend as 
irrilizac in Suns >18 were bonded on aach of their 
epecsita sides to a poly (ethyiane tarsphthalata) 
pewdar bondec czrdac wee cf a basis weight cf 1 4 
grams per squara yard, scid by Carolina rormad 
Faeries under tha trademark CARELLE. (The bend- 
ing cewcar used in the CAr.ELLE "ache is scid by 
Eastman Chemical P'ccuccs Inc. as ~A 252 ooiyes- 
ter ccwder). The fcrcus eiastic web in aach cf to 
following Runs 22-^0 had a basis weight cf 55 
grams per square meter. After tha rrvc-sida bonded 
comocsite elastic materials were mace, six sceci- 
m8ns wera taxen from each run the scecmens 
being cut three inches wide in the cross direction 
and saven inches long in the machine cirecben. 
For jrraa cf tha 50 ec: mens from each am, one cf 
the cciy (ethyiena terechthaiata) webs (Sice !) was 
separated fcr a bistanca cf scprcximazeiy one inch 
along :he machine cirecben of ^le specimen and 
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placed in one <aw of an Instrcn tester "trite the 
remaining two bonded layers were P*«d in the 
opposite jaw of the tester which was ton set to 
move to jaws apart at a rate at 10 inches (25.4 
on) per minute. The three highest peaks registered 
for at least four inches (10.2 cm) of specimen 
deiaminaoon were noted and an average taken of 
the nine vaiues thus obtained for three specimens, 
giving a force In grams, per three inch width of 
specimens, required to detarntnate to pory - 
(ethylene terephthaiate) web (Side 1) tarn to fi- 
brous elastic web. For to three remaining speci- 
mens from each run, the pory (ethylene tereph- 
thaiate) weo on Side 2 of He composts elastic 
mamnai (Side 2 being the side opposite to Sde 1 
atove) was seoarated fcr a distance of approxi- 
matery one inch along the machine direction of to 
specimen and piacsd in one jaw of an Instrcn 
tester while the remaning two bonded layers were 



Similar additional bonding scength rests were 
conducted sucs-tuting 'or the diamond patterned 
emccssing calender roller a C3iender roller Maving 
a repeating regular pattern of six circular dots ar- 
ranged in nexagcnai patterns between whicn ^an- 
gular patterns of three circular dcts are inter- 
scersec. The raised dots comprise afccut 17 per- 
cent of the surface area of to emccssing mil. 
Generally, similar conditions *ere otherwise main- 



piacad in the opposit e jaw of the taster which was 
then sec to move the jaws apart at a rase of 10 
inches (25.4 an) per minute. The three highest 
peaks registered for at least four inches (10.2 on) 

5 of aech specmen dataminafion were noted and an 
average taken of the nine values thus obtained for 
the three s pecime ns , giving a force in grams, per 
three inch width of specimen required to de- 
laminate the pory (ethylene terephthaiate) web - 

to (Side 2) from the fibrous elastic web. 

Tlie results are set forth in the following Table 
V, to whkn, in addition to the table headings de- 
fined above, the following applies: 

75 Bond Strength « Bond strength expressed as the 
fores, in grams, required to peei away a three-inch 
wide strip of gatheradie web from the elastic web 
to whicn it is bonded, measured as described 
above. 



1 Side 2 
101 
125 
64 
74 
135 
114 
115 
120 
253 
142 
240 
279 



tamed and comparable bending strengtfi results 
wera obtained although the diamond emccssing 
param cverail acceared to provide somewhat Sign- 
er bonding so-engtfrs nan the hexagonal/triangular 
pattern at circuiar dots. 

Another series of runs was conducted in whicn 
a cast aiastc nlm of about on mil thickness was 
made from a blend comprising E5 percsnt by 
wetgnt of a Tjsin soW under the trademark ?CLY- 



29 
30 
31 
32 
33 
34 
33 
35 
37 
33 
3 9 
40 



Ar.vi- 
T12 
67 
64 
64 
64 




Wei 



73 
/ j 
73 
73 
73 
73 



VZ_ 

230 
230 
300 
300 
250 
230 
300 
300 
2S0 
230 
300 
200 



3cr.d 
Side 
76 
34 
59 
61 
10 6 
73 
104 
94 
170 
129 
130 
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See lacer.es crecsdinc 
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THOPE 37701 by A. Scnuiman uorwrHDcn or Ak- 
rcn. Ohio and 1S cercem by wetgnt * AMPAC57 
White ConcantratB, sensing ooiyprnpyiene ana 
titanium ctoade. soid by Ampscst Ccrponmcn of 
Mt Vernon, New Yonc The fflm was oonded ua 
bonaeo cardea weo of poiy (ethyien terepn- 



thaiate> having a basis weight of 22 grams per 
square yarn. Pclytrope resin is ceiieved. to b© a 
block csooiymer of poly (cs-cutaoiene) and poiy 
(t-butyi-fnemacylata). The conditions whicn ware 
utilized are set forth in Table VL betaw. 



41 



110 
110 



Calender 




Wei 



20/3 
20/10 



130 

ICQ 



See lecen 



ds preceding Tails 



In each of nuns 41 and 42. a product was 
attained wnicn had good accearanca and was net 
ver/ noisv with rescec: to crackling of the nlm 
wnen me'ccmcosita .^atenai was crjmp:ea :n the 
hand. The orcduc: of =un ±1 showec more sretcn 
than thai of Run -£ as would be excec^d from me 
greater degree of atongaiicn of the elastic film 
durng bending. Ciher aiasbc nims may cf course 
be usee: for axamcie, a 51m may be mace or 
KRATCN GX 1657 mermcplasbc and a poiycleTin 
ccmccsiticn : cemic2i or similar to the eempestiens 
described above for use in metetawing to make 
wees of nonweven micreffcers. Such aiastic alms 
are also useful in me pracdes cf the- invention. 

Tests with other aiastcmenc matanais were 
earned cut in which a samcte of the aiastic weo 
was stratcred by hand and hand fed into me 
bendsr arrangement togemer with me gaiheraoie 
wees. For axamcie. an elongated aiasbc web of 
meittiown nfcers or pciyurethane scid under the 
traesmarx 5STANE (B. F. Gccdhch £ Co.) was 
heat-bonded on both sices to the same poly- 
(ethviene terecnthaiate) fiber powder bended oar- 
ced web used in Runs 29-40. in similar fasnicn. 3 - 
(90 gram oar scuana meter basis weight) alcngatec 
elastic web 3f mertbiewn :Tcers of an elasxmeric 
pclvester scid under the rademarx HYTnEL (E !. 
CuPcnt QeNemcurs 1 Co.) was heat-bonded on 
bem sices re the sarr.e pciy(ethyiene terecn- 
thaiate) fiber powcer bended carded web. The 
ccmccsite mace with me pclyursthana elastic wee 
sncwec geed stretcr. and 'an acraebva ancearanca 
with significant riecdng-iewn of me crccuc: due :o 
the 'act that the sample of the alastc web was 
hand fac to me bender arrangement by holding me 
samcie in a machine cirectcn stretched ccnaiticn 
anc allowing the sample to feed through me bond- 



er arrangement. Tne ccmccsitB mace with tie 
polyester alastc weo showed "airly geed bencing, 
with acoarer.tty bettar stretcr. in me orcss cirecben 
25 than in me macr.ine direction. 

Ccmccsita aiastic materials of the invention are 
utilizacie generally in any article calling for an 
elastic material such as. but not limited to, stratcha- 
ble preteebve covers and wraps, outerwear, under- 
go garments, menstrual and. incontinence control ara- 
cies and garments such as disposable diapers, and 
the like. ~neir icw cost relative to woven or i<nr£3d 
fabrics permits economic adactations to 
"Cisco sable* articles, by which is meant articles 
25 irrtsncsa to be oisccsed of. rather than iauncered 
anc re-jsea, alter one or a few -uses. 

r Whiie the :.T/enticn has been besenhed :n ba- 
taii with respect to specific prefarred ambodimerrts 
thereof, it will oe appreciatea that upen a reading 
40 and jnderssr.cing of me fcragcing numerous vari- 
atiens wiil :ccur to these skilled in the an which 
vahabens are beiieved to 'ie within the scope and 
spirit of the present invention and the aocencsd 
claims. 

Cairns 



so 



55 



\. A merhoc of prcducing a composite alasbc 
marenai having at least :r,e gatherabia web bon- 
cec to at ieast :ne aiastic web, said method oom- 
ph sing the steps oft 

(a) tensioning an aiastic web to elongate :t 

(b) oencing the eicngated aiastic wee to at 
least :ne gatheracie web under conditions wnicn 
scften at ieast portions of the aiastic web to form a 
bended oomoosite web: ar.d 
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(c) rotaing the csmoosite weto immediate^ 
eto the bonding step wherecy tte operetta «^ 
is gathered to form the composite elastic matenaL 

' 2. Th* method of dam 1 Lorain th© etesac 
xvob comonses a fibrous elastic web. 

1 Th© method or daim 2 heroin the Sbrous 
©faastic wao comprises a rronwven ^ of 
oiastDmcnc 5bers. 

4. Th© method of daim 2 wherein He Serous 
oiastic v^b comprises a rtcresoven woo of 
otasstomenc micronters. 

5. The metncd of daim 1 wherein tte aiastic 
web comorises an eiastcmeric iim. 

6. The metnod of daim 1 or daim 2 inducing 
heat-bonding the elongated elastic wo to fie 
gsheracie weo by overlaying the elastic and 
gstfteracie wscs and acpiymg heat and pressure to 
th© overlaid wees. 

7. The metnod of daim 5 inducing carrying out 
the heat-boncing oy Seating bonding sites onto 
elastic woo to a temperature of from about 35"C to 
about 120°C. 

3. The method of daim 5 inducing carrying out 
the heat-boncing oy heating bonding sites cn^te 
eiastic wee to a temperature of from accut T0°C to 

ebout 90°C. 

9. The method of daim 1 or daim 2 wnerein 
the elastic weo has a basis weight of accut 3 to 
about 300 grams cer square meter. 

10. The method of daim 1 or daim 2 wherein 
the aiastic wee has a basis weignt of about :0 to 
socut 200 grams oer square meter. 

11. The metnod of daim 1 or daim 2 wherein 
the elastic weo is comprised of an A-c-A* block 
ccooiymer wnerein A and A' are the same or 
different mermcciastic ooiymer olecx ana wnerein 
B is an aiastcmenc ooiymer ciocx. 

12. The method of oiaim 11 wherein A and X 
each is a thermcciastic sr/rentc moiety and 3 is 
selected from the group consisting of poiy- 
(ethylene-our/iene), pciyisccrene and pcry- 
butadiene. 

13. The metncd of daim :2 wherein 3 is ooly- 
(ethylene-dutyiene). 

14. The methec of oiaim 12 wherein each of A 
and A' is seieaed from the grcuo consisting of 
pciystyrene ana iclystyrsne hemoiogs. 

15. The memcd of daim U wnerein 3 is ccry- 
(ethylene-bur/ienei. 

16. The metnod :f oiaim 1 or :taim 2 wnerein 
the gatheracie weo cernenses a nenwoven. ncn- 
elastic materia]. 

17. The metnoc d daim :2 wnerein me sum of 
the molecular weignt of A olus the mclecdar 
weight of A' oomenses "rem accut 14 to 31 percsnt 
of the mciecuiar weignt of me A-c-A* fciccx 
cepciymer. 



1a. Tho metfiod of daim 13 wnerein th sum of 
tfto moisEuiar *sdgRt of A plus th© motscui®r 
tsdght of A* campri a sa from about 14 to 29 percent 
of th© moiscular wsight of th© A-8-A* block 
9 coootyms?. 

19. Thg method of daim 15 wherein th® aiastic 
web is comprised of a biend of said block 
cooorynw plus a poiyctenn. 

23. The method of claim 19 wherein the 
to poiyoiefin is soiectsd from the group consisting of 
one or more of polyethylene, polypropylene, poty- 
butene, ethylene copolymers, propylene 
copolymers and butene copolymers. 

21. The method *of dajm 1 or daim 2 induding 
T9 carrying out the heat-bonding by passing the over- 
Said elastic and gatneracle webs througn a pressure 
nio formed between a pair of bending roils, at least 
one of whicn comchses a patterned calender rciler 
and at least one of which ;s heated to a tempera- 
ay ture accve tie softening temperature of the aiastic 

woo. 

22. Tha metnod of daim 1 or oiaim 2 induding 
maintaining the aiastic weo in a stretcned condition 
of at east accut 100 percant eicngaticn during the 

23 bencng. 

22. The metnod of dajm 2 wnerein the nbrcus 
aiastic weo oomenses a nenwoven weo of mert- 
biewn etastcmenc fibers an<2 the gatheracie wed 
ccmphses a non-mastic weo. 

x 24. The metnod of caim 2 wherein the fibrous 
aiastic weo comchses a norma ven wed of mett- 
biewn aiastcmenc fibers and is maintained In a 
a t rat cned ocnditlcn of at !east accut 25 percant 
elongation iurmg the bonding. 

os 25. Tha method of daim 24 inducing .maintain- 
ing nfcrcus aiastic weo in a stretcr.ed cencition 
of Ycm accut 25 cercam to 550 percant atangsticn 
during the oencing. 

28. The method of oiaim 2* wherein the nbrcus 
40 elastic weo nas a basis weignt of frcm acout 3 to 

3C0 grams per scare meter. 

27. The method of daim 2* whersin the fibrcus 
elastic -«eo ^ias a iasis weignt of rem about to to 
2C0 grams per square meter. 
^ 28. The method of claim 24 wherein the 

gatreracle ^eo comonses a nenwoven. ncn-alastic 
weo. 

29. The method of daim 1 or oiaim 2 including 
bending 3 non-elastic weo :o eacn of the opposite 

50 sides of the aiastic weo. 

30. The method of daim 1 or dajm 2 wherein 
the ocmoosite weo : s relaxed : cr a oencd of up to 
about th:ny secencs after txncir.g. 

3V. An eiastic ocmccsrte matehai ccmchsing 3t 
55 least one elastic weo bonded to at least one 
gatheracie *eo whicn is axransible md ocntroctible 
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wHtt as elastic «b uoon ^^J" d 

tta composite material, *e compost* material be- 

ing made by: , ^ t ^ a i# . 

(a) tensioning th etasnc wab to elongate it 

(b) bonoing the eicngaiBC elastic wo to at 
least one gatherabie web oncer concfticns men 
soften at least portions of the elastic wee, to form a 
bonded ccmccsrte wee: and 

(c) relaxing the composite woo :mmedateiy 
after the bonding steo whereby the gatherabie web 
is gathered to form the composite elastic matenaL 

32. TTie material of daim 21 wherein the elastic 
•web ccmorises a fibrous elastic web. 

33. The material of claim 31 or claim 32 
wherein the elastic web is bonded to the gatheraole 
web at a plurality or spacad-acarr iceanens in a 
repeating pattern and the gatherabie wee is gath- 
ered between the bonded locations. 

34. The material of claim 32 wherein the * 
brcus eiasac web comprises a nonwoven weo or 
eiastcmeric fibers. 

35. The material of daim 32 wnerein the > 
brcus elastic weo comprises a nonwoven weo or 
meittiown eiastcmeric nbers. 

36. The materia of daim 31 cr daim .2 
wherein the elastic wefc :^as a basis weignt or Tern 
about 5 to 300 grams per square meter. 

37. The material cf claim 31 or dam 32 
wherein the elastic web has a basis weignt of from 
abcut 10 to 2C0 grams per square meter. 

38. The material cf daim 31 wnerein the elastic 
web ccmorises a nonweven weo of meittiewn 
eiastcmeric Sbers oeiectsc mom the grcuo consist- 
ing of (ft noers of A-3-A' bloc* cccoiymers wnerein 
A and A* may be the same cr dfferenr and eacn s 
a thermcclasbc pciymer bloc< anc 3 :s an 
elastomeric cciymer block, and (li) blends cf one cr 
mere cciyclerlns with (i). 

39 Tne material cf daim 38 wherein A and A" 
each is a styrenic moiety and 3 is pciy<ethylene- 
bur/iene). 

40. The maienai of daim 39 wherein eacn ot A 
and A' is selected mom the group consisting of 
eclysr/rene arc polystyrene hemciegs, and the 
pclvcienn is seiectec frcm the grcuo consisting cf 
one or mere cf pciyethyiere, pciyprcpylene pciy- 
butene. ethylene copolymers. prcpyiene 
cccoiymers arc butene cccoiymers. 

' 41. The material of claim 39 wnerein each of A 
arc A' is selects .Tom pciysr/rene anc pclysr/- 
rene hcmctccs anc me sum of the molecular, 
weight :f A cius the mciecuiar weignt or A' :s from 
about ua'29 percent cf the mciecuiar weight :: 
the A-3-A' ciccx oocciymer. 

42. The materiai of daim 40 wherein the biccx 
oocciymer comprises it least accut tC% :y weigh: 
cf the materiai. 



<L The materiai of daim 40 wherein the block 
copolymer comprises at least about 20* by weight 
of the material. 

44. The materiai of claim 40 wherein the biodc 
3 copolymer comprises at least about 30% by weight 

of the material. 

45. The material of daim 40 wherein the melt- 
blown fibers are comprised of mom abcut 10 per- 
cent to 30 percant by weight of the A-3-A' block 

ro copolymer and from about 90 percent to 10 per- 
cent by weight cf the poK/oleftn. 

46. The materiai of claim 31 wherein the elastic 
web comprises an A-3-A' block copolymer wherein 
A and A 1 may be :he same cr different and each is 

rs a thermoplastic polymer block and 3 is an 
eiastcmenc polymer block. 

47. 7ne material of daim 46 wherein each of A 
and A' is selected from the grcup consisting cf 
pciysr/rene and poiysr/rene hcmclogs, and 3 is 

ai seiected frcm the grcuo consisting of poly- 
(ethyiene-cutyiene), polyiscorene and pcly- 
butadene, and the sum of the mciecuiar weight cf 
A plus the molecular weignt of A' ccmorises mom 
abcut U to 31 percent of the mciecuiar weignt cf 

25 the A-3-A* deck cccoiymer. 

43. Tne material of daim 46 wherein eacn of A 
and A' is seieaed mom the grcuo consisting cf 
pciysryrene and pciysr/rene hemoiogs, 3 is pcly- 
(ethyiene-cutyiene) and the elastic web is runner 

jo ccmcrised of a pciyclerln seiected frcm the grcuo 
consisting of one or mere of polyethylene, poly- 
propylene, pciycutsne, ethyiene copolymers, prc- 
pyiene cccoiymers and butene copolymers. 

4Q. Tne materi3i of daim 46 wherein the eiasnc 

05 web is comprised of at !east about 20% oy weight 
of the A-c-A' biccx oocciymer. 

50. Tne mareriat of daim -U3 wnerein the eiastic 
web is comprised of at !east acout 30% oy weignt 
of me A-3-A' biccx cccciymer. 

jo St. The matenal of daim 31 or daim 32 
wnerein the elastic web is ocrcsd :o tie gatnerade 
web at a plurality of scaced-anari Iocs:: ens :n a 
repeating cattem and -he gatherabie web is gath- 
ered between the : ocnded iceatiens. 

45 51 The materiai of claim 51 wherein the 
gathered e web is a ncr.wcven. non-elastic material. 

53. The materiai of daim 52 wherein the 
gathsrede web ccmorises a web of fibers selected 
frcm the grcuc consisting of polyester fibers. 

so pciyciann Tcers. coiyamide Tcers. ceiluicsic tlbers 
and mixtures of two or mere thereof. 

54. The materia! of c!aim 52 wherein the 
gaiheracie web comprises a nonwoven web cf pciy 
{ethylene terechmaiate) ""tcers. 

55 55. An elastic ccmccsite material as shown 
and case reed herein. 
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FIG. 2A 



